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This invention relates to control means for 
looms for weaving ferry fabrics, such as are used 
for towels, wash cloths, etc., and is concerned 
more particularly with a nove! dobby mechanism 
especial!y adapted for use with a ferry loom 5 
suDpied with pile yarns of ai least two colors 
and producing, a fabrlc, with pile areas ruade up 
of a ground formed of loops of one color and 
figures formed of.loops of another color. The 
new dobby may be used in place of a Jacquard 10 
mechanism for controllinç a loom in the weaving 
of the ferry fabric descried and, since a dobby 
loom can be operated ai a substantially higher 
speed than a Jacquard loom, the use of the new 
dobby results in a considerable reduction in cost. I 
In addition, the preparation of the pattern chain 
employed with the dobby is less expensive than 
punchi.ng a set of. Jacquard cards and pQr$ions 
of the chain .may be reassmbld to produe a 
new.chain, when a pattern chsnge is necessary. 0 
An example Of a fabric of thekind referred 
above is one used in. making hoel towels woven 
on the face with. a. center stripe of one color 
usually white, on which the, naine, of, the/hotel 
appears in letters, of..a different co!or, such as. 25 
red.. In such a fabric, thelettering appear:s on 
bph rares of-the fabric on a backgroUnd of a. 
contrast!ng.color_and, since the arrangemen.of. 
the colors on the back is the .reverse of that on. 
the face» the fabric is commony-referred to ..as 30 
a .reversible center.name fabric. In the -weaving 
of such a .fabric by.means of a Jacqua-rd merS.a: 
nism, a set of cards mst.be prepared for eaçh 
nam tö be woven and regular production of 
towels for a number of different customer's thus 3 
involves making, a considerable investment, in 
cards. 
The present invent_ion is directed fo the pro- 
duction of a:.dobby mechanism, which may be 
use_d with a ferrY loom in the PrOduction. of 40 
reversible centçr name fabrics and others:of the 
saine gener$1 construction. The ner( dobby, is 
actuat.ed ,by the usua! chain but is of such ,con- 
struction that, in .ferry weaving, thç chain: need 
bave only one bar for each three picks ïormig 45 
a-beat-up whereas the.chain/empoyed with an 
ordinary.dobby includes a-bar for each. pick. The 
pegging of the bars oï a chain f0rthe new dobby 
is thus muçh simpler than the preparation .of _a 
chain fo r an ordinary dobby and, since the .bar.s 50 
are detachable and groups of bars representing 
a single 1errer may be reassembled for .the pro- 
duction of different names, reversible center 
naine fabrics may be marie ïor many customers 
by the .use. of the:new dobby withoUt :a large .in- 55 
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vestment in bars or substantial expense in chang- 
ing over from one pattern fo another. 
For a better understanding of the invention, 
refeence may be ruade to the accompanying. 
drawings, in which 
Fig . 1 is a view in elevation of one form of the 
new dobby mounted on a loom, together with 
a. dobby Jack and. a harness frame controlled 
thereby; 
Fig. 2 is a vertical sectional view showingde- 
tafls of the dobby of Fig. 1; 
Fg. 3-is a, view  similar to Fig. 2 showing de. tails of another-form of the new dobby; 
Fig.  is a view. in. perspective of a chain for 
use with the dobby; 
Fig. 5 is a vertical sectional view showing de- 
tails,of Fig. 3 on an enlarged scale; and 
Fig. 6 is a sectional view on the line 6--$ o 
F. 5. 
The dobby shown in Fig. 1 includes spaced side 
ïrame members 0 connected by a rod ! lying 
within the forked lower ends of a. plurality oï 
hÇrness levers 2. The upper end of each lever 
isnotched fo receive a wire loop  connected by 
a wire  to-the ends of straps  passini oer 
sheaves  mounted on the loom rch . The 
straps are attached fo a harness frame $ near 
opP0site ends thereof and the ïrame is connecte 
by.straps 9-to the upper ends of springs. 20. se 
cured af ther lower ends fo the floor. Only one 
harness lever and one harness frame are shown, 
but the ordinary loom may include fffteen or 
m0reharnesses, each connected as describedt0 
ifs 0Wh harness lever, the levers lying side byside 
and engaging the rod ! . 
Each harness lever is connected near ifs lower 
end by an arm 12a fo the central pivot of a jack 
2 , fo the opposite ends of which are pivotally 
attached hooks 22, 23. The upper hool 2. is 
f0rmed with. ifs hooked end pointini up, while 
the-hooked end of the lower hook 2 points down: 
The hooks lie between and are engageable with 
upper and lower.knives 2, 2, which extend be, tween .the frame members .H} .of-the dobby with 
their ends entering slots H}a in the members. 
The ends of the knives are connected, respect 
tire]y, by rods 2a, 2a fo the opposite ends of 
rocker levers 2Opivoted on the dobby frame mem 
bers I0, and the levers 28.are provided with arms 
26a-attached fo connecting rods 2 actuated.by 
the .usual cranks on a crank shaft oï the con- 
struction ordinarfly used with dobbies. In the 
operation of the loom, the rockers 25 are .rock,ed 
once per pick- and, as one knife moves out or 
a:way from the loom, the other knife moves.in] 



Each dobby jack 21 is engageable at its oppo- 
site ends with upper and lower girts ,28, 29 con- 
necting the dobby ïrame members and, in this 
position of a jack, the harness lever connected 
thereto is held in its extreme inward position 
by the weight of its harness and the action of 
springs 20 and the harness is down. The hooks 
2'2, 23 attached to a jack are selectively engage- 
able with their associa, ted knives to effect the 
raising and lowering of the harness controlled 
by the jack and the operation of the hooks is 
controlled as follows. 
A plurality of fmgers 30, one for each jack, are 
pivotally mounted on a rod .0x extending be- 
tween the dobby frame members J g, and each 
linger is weighted atone end, so that, as seen in 
lvig. 1, the fingers tend to swing clockwise. The 
unweighted end of each finger is formed of two 
parts, of which the part 30a is turned at an angle 
and is engageable with the under side of the 
lower hook 23 of the jack controlled by the linger. 
The other part 30b oï the unweighted end of the 
finger supports one end of a needle 31 movable 
vertically in upper and lower guides attached to 
the dobby frame members, and the upper end 
of the needle is engageable with the under side 
of the upper hook 22 of the jack controlied by 
the linger. When the linger is in the position 
shown in Fig. 1, the upper hook 22 lies with ifs 
hooked end out of the path of the upper knife 24, 
while the lower hook 23 is in such position that 
its hooked end is in the path of the lower knife 25. 
A pattern chain 32 made up of bars 33, each 
having as many holes 33a as there are fmgers 30, 
is trained over a cylinder 34 mounted on a shaft 
34a rotatable in bearings carried by the dobby 
frame. In an ordinary dobby, the cy!inder shaft 
is driven stepwise to advance the chain by one 
bar for each pick, but, with the new dobby, the 
cylinder is driven to advance the chain one bar 
for each three picks. The chain is prepared by 
insertion of pegs 35 in holes 33a in bars 33 and, 
as each bar arrives at the top of the cylinder, the 
pegs thereon engage the fingers 30 aligned with 
the pegs and swing the fmgers counterclockwise. 
If a bar in operative position af the top of the 
Cylinder contains no peg opposite a linger, the 
linger remains at test and the lower hook 23 
controlled by the linger thus lies out of the path 
of knife 25, while the associated upper hook 22 
lies in position to be engaged by the upper knife 
24. 
In the use of a loom equipped with the new 
dobby in weaving a reversible center naine ferry 
fabric, in which, for example, red lettering ap- 
pears on the face of the fabric on a white back- 
grourid, the pile warp yarns are drawn in pairs 
of harnesses, with the red yarns in the No. 1 
harness of a pair and the white yarns in the No. 
2 harnes. This arrangement is used for all the 
harnesses required for shedding the warp yarns 
employed thoughout the width of the center 
stripe. In the weaving of a part of the stripe, 
on which a letter appears, the odd numbered 
harnesses of the group used for weaving the 
stripe are raised on the first and third picks of 
the group of three, which are beaten up simul- 
taneously, and are lowered on the second pick. 
The corresponding even numbered harnesses of 
the group are lowered on the first and third 
picks of each beat-up and raised on the second 
pick. With these operations, the red yarns form 
the loops in the lettering on the face of the 
fabric and the background on the back, while 
the white yarns form the loops in the back- 

ground on the face and the lettering on the 
back. With the new dobby, only a single bar 
on the pattern chain is required for each cycle 
of three picks. 
5 ïhe operation of the dobby may be understood 
îrorn an examination of Fig. 2, showing how a 
single odd numbered harness is controlled. As 
iliustrated, the dobby jack 2| is in the in or back 
position against girts 28, 29 and its harness lever 
10 is back and the harness is down. The lower 
knife is back and the upper knife forward and 
the chain bar 33 in active position has a pin 35, 
which has raised the weighted end of the dobby 
finger 39. As a result, the lower hook 23 has 
] 5 been lowered, so that its hooked end lies in the 
path of the lower knife 25, while the upper hook 
lies below the path of travel of the upper knife 
24. When the lower knife advances on the first 
pick of the beat-up, the knife engages and ad- 
20 rances the lower hook and this causes the jack 
2! fo rock on the upper girt 29 as a ïulcrum and 
to pull on the harness lever 12 and raise the 
harness. On the advance of the lower knife, 
the upper knife 24 moves back. On the second 
25 pick, the bar 33 on the chain remains in posi- 
tion, so that, as the lower knife moves back and 
the upper kniîe advances, the jack 2! rocks back 
fo engage both girts, the upper knife missing the 
upper hook as the knife advances. The opera- 
30 tion on the third pick is the saine as that on 
the first, so that, on this beat-up, the harness 
has been up on the fa-st and third picks and 
down on the second. At the end of the cycle, the 
lower hook is engaged with the lower knife in 
35 the forward position and the harness is up. At 
this point, the chain advances by one bar and, 
if the cycle is fo be the saine as the first, the 
bar has no peg in position to engage linger 30. 
When the ïmger 30 is released, the weight on 
40 one end swings the finger clockwise, this more- 
ment being permitted because the end portion 
30.« of the finger lies opposite the upwardly 
curved under surface 23a of .the lower hook 23 
and is out of contact therewith. As the finger 
45 swings, ifs end portion 30b acts through needle 
3! to raise upper hook 22 and place its hooked 
end in the path of the upper knife 24, then in the 
back position. When the upper hook advances 
and the lower hook moves back on the fourth 
50 pick, both hooks are engaged by the knives, so 
that the harness remains up. When the lower 
knife is fully back, the end portion 30« of the fin- 
ger frees the lower hook from the lower knife 
and, for the fifth and sixth picks, the saine chain 
55 bar stays in place, the lower hook is out of action, 
and the upper knife and hook cooperate fo lower 
the harness on the fif.th pick and raise it on the 
sixth pick. Thus, in two cycles, the harness is 
up on the first, third, fourth, and sixth picks and 
60 down on the second and fifth picks, so that the 
cycles are the saine. In .the first cycle, the lower 
hook and knife are effective, vhile, in the second, 
the upper hook and knife are in operation. 
If the pattern requires that the second cycle 
65 be the opposite of the first, the second chain bar 
becoming active will bave a Peg opposite finger 
39. On the fourth pick, the upper knife remains 
out of operation, and, as the lower knife moves 
back, the harness is lowered. The lower knife 
70 then raises the harness on the fifth pick and 
lowers it on the sixth. As a result, the harness 
positions during the second cycle are down, up, 
down, which is the reverse of the first cycle, 
namely, up, down, up. 
75 The even numbered harnesses are operated in 
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the saine manner :as the-odd numbered, harnesses 
butin-reverse order. Thus, when the odd .num- 
bered-harnesses are. up,. the even .numbered- har 
nesses' are. down.. Accordingly, when a given 
chain, bar  carries pegs for oi)eration of.the fin- 
gers controlling the harnesses of one set, the bar 
bas no ,i)egs-in.--i)osit4on .fo act on the -fingers con. 
rolling- the harnesses of :the other set. 
In-the dobby illustrated in-Figs. 1 and 2, the 
lower  hooks are- similar to those in an ordinary 
dobby, wh.fie the ui)i)er hooks bave been turned 
ui)sidë down So that ,their hooked ends I)oint u,p, 
and  the shanks of the hooks are somewhat 
straighened, out. Also, both- hooks arepivoted 
on:: pivots lyingbetween the I)aths of travel of 
the.knives: In .the modified construction shown 
in Fig-:-3 each jack- 2 I' is connected to ui)i)er and 
lover-hooks 22' and 23', which are of conven- 
ti0nal construction and  mounted' with their 
heoked.-ends I)oined down Both hooks are piv- 
otedon I)i-vots .lying above the I)ahs of their, re- 
spectiveknives. The finger 3{}  functions as be- 
fore-to-raise-and lower the lower hook 23' under 
the control of'bars 33'- on a pa.ttern chain, and a 
modhïed-needle is emi)loyed to transmit .the 
movements of he fingerto the ui)i)er hook 
The modifiedneedle comi)rises a lower section 
3|averticallymovable in a guide and engaged at 
ifs loer end by the end I)ortion 3Ob' of ,the fin- 
ger, and a lever 36-pivoted.between i.ts ends on 
cross-rod 3 and having one end connected fo 
the upper end of needle section 3 a. The other 
end-of lever 3 is connected fo the.loer, end. of 
a second needle section 3|b vertcally movable in 
a guide 'and having its ui)i)er end. n I)osition fo 
engage the ui)i)er hook 22' from beneth. A 
spring 3 wound about rod 3 bas one end en- 
tering a hole in rod 3 and its other end enters 
ahole in=lever 3: The si)ring tends to rock lever 
6'counter-clockwise, as shown in Figs. 3 and 5, 
to cause needle section 3 |b to raise the ui)i)er 
knife 22'. 
In the operation of the modified dobby of Fig, 
3, a single nger 30' operates both hooks connect- 
ed to the same jack and, when no peg on the ac- 
tive chain bar engages the finger, the finger 
swings to raise lower hook 23' out of the path 
of knife 25' and acts through the compound 
needle to I)ermit hook 22' to drop down into the 
path of knife 24'. If the finger is swung by a 
peg on the chain bar, the lower hook is permitted 
to swing down fo be engaged by knie 25', while 
spring 38 rocks lever 36 and causes needle sec- 
tion 3|b to raise hook 22' outof action. Thus, as 
in the construction shown in Figs. I and 2, a sin- 
gle finger operates both hooks attached .o a 
single jack, causing the hooks to be alternately 
effective, Accordingly, in the weaving of terry 
fabrics with the modified dobby, a single paVtern 
chain bar serres to conrol the three picks in each 
cycle and,-if successive cycles are to be the same, 
the bar for the first cycle differs from that of the 
second, in tht one has a peg for a given finger 
and the other is blank. 
I clahn: 
1. In a dobby mechanism, the combination of 
a I)lurality of harness levers mounted vertically 
for pivoting on a horizontal axis and connected 
to resi)ective harnesses, a I)lurality of vertical 
dobby jacks, one for each lever and pivotally 
connected thereto between its ends, ui)i)er and 
lower girts engageable by the ends of the jacks 
to limit their movement in one direction, a hook 
attached fo each end of each jack and extend- 
ing substantially horizontally therefrom, a I)air 
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of knives, reciprocable in upper and. lower:, hori- 
zontal .planes .adjacent the, hooks,., means for re,, 
ciprocatingthe .knives with .the .knives .moving .in 
opposite directions during, each movement-of:the, 
5 knives, a.pivoted-finger for each I)air.of hooks at- 
tached, fo a sfl]gle, jack the..finger engaging, oe_ 
hook of: its. pair- and being. operable to. more 
said hook..into and:outof the. path ofone, of 
said knives,, needle -means actuated :by. each. fin- 
10 ger for moving: the. other hook,=of.its. I)air.into 
and out:of the.path of the other .knife, and 
pattern.means for. operating, the. fingers, each 
finger and:its-needle..means-co-operating on each 
oleration of. the finger, by.the pattern means fo 
15 more one hook-.of-the I)air controlled by the..finger 
into thepath.of one-.knifeand fo move the other 
hook of.said pairout of-.the-path of theother 
knife 
2 In a dobby mechanism, the..combination o£ 
2O a-pl-üratity of harness loyers .mounted vertically 
for. pivoting- on. a  horizontal axis- and. connected 
to resi)ective harnesses, a plurality o. vertical 
dòbbF jacks, one. for each-lever and.pivotally 
connected thereto between ifs. ends, upper and 
25 lower-girts engageable by.the.ends of the jacks 
to limit their movement-in.one direction, a-hook 
attached, to each end of- each. jack. and extend-. 
ing substantially horizontally,, therefrom, a I)air 
of knives reciprocable in upper and.lower hori- 
:0 zontal I)lanes adjacent.the hooks, means for re- 
ciprocating-the knives with. the. knives moving 
in opposite, directions during, each movement 
of the knives, a pivoted finger, for each I)air of 
hooks attached fo a single jack, the.finger en- 
:5 gagir,g one hook. of ifs I)air- and. being operable 
fo more said' hook into.and out of eethe .path of 
one of.said, knives, a needlemember actuated 
by each finger, a. second.needle mëmber, engag- 
ing the second hook of the pair associated with 
4o the nger, a connection between.the needle mem- 
bers, thefinger-acting through the .members and 
connection fo move the second hook into and 
out of the path of the other knife, and pattern 
means for operat4ng the fingers, each ïmger and 
45 its needle members and connection co-operating 
on each operation of the nger by the pattern 
means to more one hook of the I)air controlled 
by the finger into the path of one knife and to 
more the other hook of said I)air out of the path 
5O of the other knffe. 
3. In a dobby mechanism, the combination of 
a plurality of harness levers mounted vertically 
for pivoting on a horizontal axis and connected 
to resi)ective harnesses, a plurality of vertical 
55 dobby jacks, one for each lever and pivotally con- 
nected thereto between its ends, upper and lower 
girts engageable by the ends of the jacks fo limit 
their movement in one direction, a hook attached 
fo each end of each jack and extending substan- 
60 tially horizontally therefrom, a I)air of knives 
reciprocable in upper and lower horizontal I)lanes 
adjacent the hooks, the upper hooks lying below 
and the lower hooks above the upper and lower 
knives, respectively, means for reciprocating the 
65 knives with the knives moving in opposite di- 
rections during each movement of the knives, a 
pivoted finger for each I)air of hooks attached fo 
a single jack, the finger engaging the lower hook 
of ,its I)air and being operable to more said hook 
7O into and out of the path of the lower kniîe, a 
needle actuated by the linger for movtng the 
upper hook of ifs I)air into and out of the path 
of the upper knife, and pattern means for operat- 
ing the fingers, each finger and its needle co- 
75 operating on each operation of the finger by the 
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pattern means fo move one hook of the pair con- 
trolled by the finger into the path of one knife 
and to more the other hook of the pair out of the 
path of the other knife. 
4. In a dobby mechanism, the colnbination of 
a plurality of harness levers mounted vertically 
for pivoting on a horizontal axis and connected 
to respective harnesses, a plurality of vertical 
dobby jacl, one for each lever and pivotally con- 
nected thereto between ifs ends, upper and lower 
girts engageable by the ends of the jacl to limit 
their movement in one direction, a hook attached 
to each end of each jack and extending substan- 
tially horizontally thereïrom, a pair of knives re- 
ciprocable in upper and lower horizontal planes 
adjacent the hooks, the hooks lying on the same 
side of the paths of the respective knives, means 
for reciprocating the knives with the knives mov- 
ing in opposite directions during each movement 
thereof, a pivoted finger for each pair of hooks 
attached fo a single jack, the finger engaging the 
lower hook of ifs pair and being operable fo more 
said hook into and out of the path of the lower 
knife, a needle member actuated by each finger, 
a second needle member engaging the second 
hook of the pair associated with the finger, a con- 
nection between the needle members, the finger 
acting through the members and connection fo 
more the second hook into and out of the path 
of the upper knife, and pattern means for op- 
erating the fingers, each finger and its needle 
members and connection co-operating on each 
operation of the finger by the pattern means fo 
more one hook of the pair controlled by the finger 
into the path of one knife and the other hook 
of said pair out of the path of the other knife. 
5. In a dobby mechanism, the combination of 
a plurality of harness levers mounted vertically 
for pivoting on a horizontal axis and connected 
to respective harnesses, a plurality of vertical 
dobby jacks, one for each lever and pivotally con- 
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nected thereto between its ends, upper and lower 
girts engageable by the ends of the jacks to limit 
their movement in one direction, a hook attached 
to each end of each jack and extending substan- 
5 tially horizontally therefrom, a pair of knives re- 
ciprocable in upper and lower horizontal planes 
adjacent the hooks, the upper hook being pivoted 
below the path of travel of the upper knife and 
having its hooked end pointing up and the lower 
l0 hook being pivoted above the path of travel of 
the lower knife and having its hooked end point- 
ing down, means for reciprocating the knives 
with the knives moving in opposite directions 
during each movement of the knives, a pivoted 
15 finger for each pair of hooks attached fo a single 
jack, the finger engaging the lower hook of its 
pair and being operable fo more said hook into 
and out of the path of the lower knife, a needle 
engaged by each finger and engaging the upper 
20 hook of the pair associated with said finger, the 
needle being operable to more said upper hook 
into and out of the path of the upper knife and 
pattern means for operating the fmgers, each 
finger and its needle co-operating on each op- 
25 eration of the finger by the pattern means to 
more one hook of the pair controlled by the 
finger into the path of one knife and the other 
hook of said pair out of the path of the other 
knife. 
30 SAMUE P. PAPçER. 
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